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The purpose of this study was to track former remedial students at one of
Mississippi’s community colleges in order to examine the investment effectiveness of
remedial and developmental programs by conducting a cost-benefit analysis. The
approach involved tracking, surveying, and evaluation. The method was selected on the
basis of data needs and gaps that could enable the state’s system of community colleges
to estimate the economic cost and benefits to the state, the community colleges, and the
students. The study used a survey instrument, along with existing institutional data on
revenues and expenditures, to ascertain whether funds generated for the support of
remedial programs were cost effective and economically viable. A cost-benefit analysis
was conducted by defining the purpose of the study, measuring the cost, measuring the
benefits, and calculating the benefit-cost ratio. The results of the study indicated that the
economic benefits of providing remedial education outweighed the economic cost.
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CHAPTER I
INTRODUCTION
The American community college has strong roots in the nation’s history and in
its commitment to expanding educational opportunity for all. There are about 1,100
community colleges, technical colleges, two-year branch colleges, tribal colleges, and
independent junior colleges in the United States. Of these, about 970 are public
institutions (Vaughn, 2006).
As an integral part of the American educational system, community colleges
assist in pursuing the twin national goals of increasing more widely economic
competitiveness and the benefits of prosperity (Strawn, 2007). They do so by offering
curricula which usually include academic transfer preparation, vocational-technical
education, continuing education, developmental education, and community service. Many
of these functions have been part of the community college mission from its beginning
(Cohen & Brawer, 2008). As the first point of access for many people entering higher
education, community colleges help to popularize higher education, show its benefits,
and democratize education (Cohen & Brawer, 2008).
Academic transfer programs serve the function of providing lower division
general education found in universities. In 1989, the Center for the Study of Community
Colleges defined transfer students as all students entering the community college who
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have no prior college experience and who have completed at least 12 college credits
within 4 years of entry (Cohen & Brawer, 2008). The national transfer rate among
community colleges clusters around 25% (Cohen & Brawer, 2008).
Vocational-technical education, another important function of the community
college, seeks to prepare individuals for entry-level technical positions in business and
industry. Such preparation culminates in the award of an Associate of Applied Science
(AAS) degree. Originally conceived as an essential component of technical study, that is,
education for students who would not further their studies beyond the community
college, vocational education was designed to teach skills more complicated than those
taught at the secondary level (Cohen & Brawer, 2008).
Community colleges are committed to serving the needs of a designated
geographic area or service region by means of community service. This function includes
educating people to survive and thrive in a global economy. Most communities want
courses and activities that meet recreational, social, and cultural needs of the community.
Although these activities may not be part of the transfer or vocational-technical curricula,
they do enhance education and community life (Vaughn, 2006).
In their role of conducting continuing education and life-long learning,
community colleges offer an almost limitless number of credit and non-credit courses and
programs to enhance the lives of people in the communities they serve. Students may
take Adult Basic Education (ABE), avail themselves of the General Equivalency Diploma
(GED), or return to the classroom to learn new job skills or upgrade existing ones. A
strength of the community college is that it makes little distinction between a lifelong
2

learner and a regular, full- time student in terms of programs and courses in which
students may enroll (Vaughn, 2006).
According to Vaughn (2006), 45% of first-time college students and 49% of
minority students attend community colleges. Many of these students would have been
unable to attend college without a commitment of the community college to open access
admissions. This continued commitment to the tradition of open access to all students -traditional and nontraditional -- is one of the things that distinguish community colleges
from other institutions of higher learning (Vaughn, 2006).
Open access to higher education, as practiced by community colleges, is a
manifestation of the notion that, in order for democracy to survive, the people in a
democracy must be educated to their fullest potential (Vaughn, 2006). Open admission is
basic to the community college mission of providing fair and equal treatment of all
students. Maintaining a low tuition rate and offering program choices achieve access;
equity is achieved by removing barriers to access of those segments of society that are
traditionally underserved (Vaughn, 2006).
Commitment to open access is a concept most misunderstood by the public
(Vaughan, 2006). Open access does not mean that an individual can enter a program
without the required prerequisites. The same prerequisites are required for traditional
college transfer students as in most four year colleges and universities. The community
college differs from senior institutions of higher education in that the community college
offers avenues for students to obtain the necessary prerequisites for college level work,
instead of turning them away if they do not have such prerequisites. Open access to
3

education can be seen as a basic ethical obligation carried forward by today’s community
colleges (Vaughn, 2006).
An avenue available for students to overcome their lack of preparedness for college
level work is the remediation of their academic deficiencies, which consists of courses of
study that prepare them to enter college-level courses (Vaughn, 2006). Having opened
their doors to all students regardless of their level of academic preparedness, the demand
for remedial courses has increased rapidly at community colleges in recent decades
(Dougherty, 2003). Three primary areas of study in remediation are remedial reading,
English, and mathematics. More than 60% of first-time community college students took
at least one remedial course, compared to 29% of first-time students at public four-year
institutions (Bailey, Jenkins, & Leinbach, 2005).
In an attempt not to over simplify what remedial education is at the community
college level, community colleges may provide more than just the basic reading, writing,
and arithmetic skills. For example, a course in elementary or intermediate algebra, which
is considered remedial, may not transfer to a four-year academic program, but it may
count toward a degree in a vocational-technical program at the community college. Thus,
a remedial course may satisfy the requirement of credit in a particular subject area in
some certificate or degree programs (Strawn, 2007).
Remediation has been the most common approach to preparing students
academically and socially during the early stages of college. Since large numbers of
students are being accepted into community colleges unprepared for postsecondary
coursework, however, remediation has become one of the most controversial issues in
4

higher education in recent times. The cost and large number of students enrolled in
remedial courses have sparked debates as to whether remediation should even take place
at the community college level and if such practice is cost effective (Levin & Calcagno,
2008).
Remedial courses are costly to students, institutions, and governments. They are
costly to students in time, effort, and finances because they may not count towards a
degree, even though they may get credit for them on their transcripts. As a result, many
students either drop out of remedial courses or avoid them altogether (Deil-Amen &
Rosenbaum, 2002). Remediation is costly to an institution of higher education in its
allocation of human resources, facilities, time, and finances that might otherwise be spent
on the development, growth, and improvement of the regular curricula. It is costly for
state governments to spend large sums of revenue on remediating deficiencies in
knowledge prerequisite to success in college that they may have already paid for in
financing secondary schools.
The costs associated with remediation in community colleges bring into question
whether the benefits of providing remedial education outweigh the cost. That is, do we
find that remediation is cost effective in terms of benefits versus cost? Since a major
function of the community college is to provide academic transfer programs, and students
take remediation to enable them to participate successfully in the transfer program, do
students who have taken remediation for that purpose successfully transfer to
baccalaureate institutions? If they do not, those who question the utility of remediation in
the community college would seem to be vindicated. Likewise, do students who have
5

taken remediation actually obtain gainful employment, thereby contributing to the state’s
economic tax base? If they do not, the debate about the utility of remediation in the
community college would seem to be justified. Focusing on these two questions at a
community college in Mississippi, this study sought to ascertain whether students who
took remediation successfully transferred from the community college to senior
institutions of higher education and obtain gainful employment, and the study pursued the
question of whether the benefits of remediation outweigh its costs.

Statement of the Problem
The problem in this study was to ascertain the costs incurred in providing
remedial education and to determine whether these costs are effective in terms of benefits
derived by the student, the college, and society as measured by conducting a cost-benefit
analysis.
Purpose of the Study
The purpose of this study was to track former remedial students at one of
Mississippi’s community colleges in order to examine the investment effectiveness of
remedial and development programs by conducting a cost-benefit analysis. This study
ascertained if funds generated for the support of these remedial programs were cost
effective, and if they were economically viable.

6

Research Questions
This study attempted to answer the following questions:
1.

To what extent do academically underprepared students who complete
remedial education programs successfully transfer to four-year institutions?

2. Do academically underprepared students who complete remedial education
programs obtain gainful employment and contribute to the state’s economic
tax base?
3. Do economic benefits of providing remedial education programs outweigh
economic cost?
Significance of the Study
Although remedial education is central to the mission of these institutions,
community colleges have come under a great deal of scrutiny for being overly involved
in remediation (Rhoads & Valadez, 1996). Immerwahr’s (1999) study revealed that the
largest problem facing community colleges is that too many students require remediation.
An ideal model of remediation would identify remedial students and track them
throughout their coursework and beyond to determine if they are gaining the necessary
knowledge to obtain gainful employment. A review of the literature suggests that there
are discrepancies between what remediation should be and what it actually is.
This study was significant because some states are now considering proposals to
limit funding for remediation programs, and this change could potentially limit access to
higher education for many underprivileged students. This study developed a methodology
that will allow community colleges to look at the economic contributions of remedial
7

students and their successes and possible failures. In light of the increasing cost of
remedial education programs and the lack of research in this area, it became paramount
that further study be conducted in this area.
Delimitations of the Study
For the purpose of this study, the following delimitations were acknowledged:
1. The study was delimited by obtaining relevant data from only one college in
Mississippi.
2. It was delimited by reliance on institutional data obtained only for year (the 2010
report).
3. It was delimited by the time frame of 1998-2006 for obtaining data on remedial
students.
Limitations of the Study
The following limitations of this study were observed:
1. Data obtained and analyzed for one community college may not be representative
of all the community colleges in the state.
2. The definition of remediation by the institution in this study may have been a
limiting factor in interpreting data.
3. The extent to which participants in the survey responded accurately or honestly to
the items in the survey was a limiting factor.
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Organization of Research
This research was reported in five chapters. Chapter I includes the introduction,
statement of the problem, purpose of the study, research questions, significance of the
study, limitations and delimitations, definitions, and organization of research. Chapter II
consists of a review of related literature. Chapter III includes the methods and procedures
used in the study. Chapter IV includes the presentation and analysis of data. Chapter V
outlines the summary, conclusions, and recommendations for further research.
Definition of Terms
The following terms were defined for this study:
American College Test (ACT) is the standardized achievement examination for
college admission in the United States (Alliance for Excellence in Education, 2006).
Benefit refers to the value of all improvements brought about by a specific activity
(Woodhall, 2004).
Community college/junior is a regionally accredited institution of higher learning
that offers the associate degree as its highest degree (Vaughn, 2006).
Cost refers to the value of resources, time, and money required for an activity
(Woodhall, 2004).
Cost-benefit analysis compares the net present value of all benefits from an
activity to the net present value of all costs of an activity (Woodhall, 2004).
Cost effectiveness compares expenditures (cost) and outcomes (effects) of two or
more courses of action (United Nations, 2009).
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Cost minimization refers to the simplest cost analysis tool that compares two
different treatments (United Nations, 2009).
Cost utility is a form of economic analysis of alternative intervention in which
cost is measured in monetary units and outcomes are measured in terms of their utility
(United Nations, 2009).
Developmental education refers to courses that prepare students for college-level
courses (Vaughn, 2006).
Economically viable is being capable of being produced in a profitable and
practical way (Jenny, 1979).
Full-time equivalent (FTE) students are those who carry a course load of 12 or
more hours (Cohen & Brawer, 2008).
Gainful employment is any type of employment that leads to profit for the
employee (Vaughn, 1995).
State Board of Community and Junior Colleges is a statewide governing board
with specific oversight responsibilities for Mississippi’s 15 public community and junior
colleges (Mississippi State Board of Community and Junior Colleges, 2009).
Nontraditional students are adult learners, part-time students, students attending
off-campus facilities, and students admitted with special needs (Cohen & Brawer, 2008).
Post-secondary is a level of education provided by collegiate-level institutions
(Cross, 1976).
Upper division courses are college courses above sophomore level that are
considered third-year level or above (Cohen & Brawer, 2008).
10

Remedial education refers to a class or activity intended to meet the needs of
students who initially do not have the skills necessary to perform at the collegiate level
(Levin & Calcagno, 2008).
Tracking is the process of following the economic or social progress of a student
after the completion of a course or program (Bers, 1989).
Traditional student is a student who comes to college directly from high school
with parental support (Cohen & Brawer, 2008).
Transfer is a student who initially enrolls at a community college followed by
subsequent enrollment at any four-year institution (Bradburn, Hurst, & Peng, 2001).
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CHAPTER II
LITERATURE REVIEW
Mission of the Community College
Vaughn (2006) stated that the community college mission is the foundation from
which all activities flow in the world. In essence, this mission is to provide access to
postsecondary educational programs and services that lead to stronger communities. Each
community college addresses this mission differently, but each also offers courses,
programs, training, and other services. This mission of most community colleges is
strongly influenced by their commitment to reach all segments of society through open
access, a comprehensive educational program, community service, and lifelong-learning
opportunities.
According to Vaughn (2006), some major concerns have risen from the
commitment to open access which serves underprepared students. This issue has been
addressed by offering remedial or developmental education courses. Regardless of the
name, these courses prepare students for college-level work. It should be noted that many
of these students are some of the brightest students enrolling in college (Vaughn, 2006).
Some of these students may not have acquired the basic skills needed in certain areas
because of language barriers or some other learning impediment. For this reason,
community colleges provide remedial courses designed to bring underprepared students
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up to the level of competency necessary to participate in college-level programs
(Vaughn, 2006).
Retrospective Look at Remedial Education
According to the Annie E. Casey Foundation (2004), rural America accounts for
85% of the nation’s geography but only 15% of its population. This segment of the
population is characterized as underperforming in bachelor’s degree attainment, having
higher poverty rates and fewer opportunities for advancement and in many areas
experiencing sustained economic depression, yet, over 45 million Americans still choose
to live in rural communities (Annie E. Casey Foundation, 2004). Many who live in rural
America prefer tradition, preserving family heritage, and the opportunity to live a simple
life (Annie E. Casey Foundation, 2004). These three reasons are what solidify the belief
that remediation must be provided in order to give everyone an opportunity or chance for
advancement.
Phillips (1998) indicated offering remedial courses at institutions of higher
learning has come under much scrutiny by the general public and policymakers across the
country. These courses have been addressed by various names, such as remedial
education, developmental education, college prep, and basic skills development. Phillips
noted that the following critical questions are often asked pertaining to skills that should
have been learned at the secondary level:
1. What role should community colleges play in providing remedial education?
2. Why are so many students in postsecondary schools taking basic reading,
writing, and mathematics courses?
13

These critical questions bring up deeper issues that must be addressed as to the
remediation effect on accountability and academic standards for institutions of higher
education. Also, the effect of remedial education policies on racial diversity, educational
opportunities, and enrollment is also debated (Phillips, 1998). Critics of remedial
education have argued that remediation is too expensive, inappropriate for college
function, and amounts to double billing because these are skills that should have been
learned earlier as secondary skills (Phillips, 1998).
Arendale (2004) stated that remedial education was a term used by most in the
field of education from the 1860s through the early 1960s, respectively. Remedial
education often focused on specific skill deficits of students and educational approaches
that addressed these identified needs (Arendale, 2004). Clowes (1980) used the analogy
of the traditional medical model when describing remedial education, explaining that
under this model students were assessed for their academic deficiency and then a
treatment was applied for the specific problem. According to Rubin (1991), the College
Reading and Learning Association Taskforce for Professional Language defined remedial
education as “instruction designed to remove a student’s deficiencies in the basic entry or
exit level skills at a prescribed level of proficiency in order to make that particular
student competitive with peers” (p. 9).
Starting in the early 1970s, developmental education emerged as another term
used in the field of education. This term was borrowed from the postsecondary education
field of college student personnel. Cross (1976) made the following observation: “The
notion of developmental sequence is the kingpin of developmental theory. A goal of
14

education is to stimulate the individual to move to the next stage in the sequence” (p.
158).
The American Association of Community and Junior Colleges (1989) classified
any program that teaches academically underprepared students the skills they need to be
more successful learners as remedial or developmental programs. These programs
address students’ needs at every level to ensure success. These programs may, but not be
limited to, provide basic skill courses, learning centers, supplemental instruction, and
counseling (Arendale, 2004).
Phillips (1998) stated that remedial education programs vary by institution, but
that fundamental components make up the programs: (a) assessment and placement, (b)
curriculum design and delivery, (c) service and support, and (d) evaluation. The first step
is for students to be assessed by an evaluation instrument. This also will vary by region.
Specific courses are designed to match the student’s current skill level with course
expectations. The curriculum goal and objectives are clearly defined so that each student
has a clear understanding of what is expected. Support services in the community college
provide continued assistance throughout the program, and students are evaluated at the
end of the course to ensure that they are persevering and reaching their academic goals.

Background of Remedial Education
McCabe (2000) reported that “fifty percent of remedial students are under the age
of 24 years, 24% are between 25 and 34 years, and 17% are over the age of 35 years” (p.
4). McCabe went on to say that ”female enrollment exceeds male enrollment and that
15

60% of the students are White non-Hispanic, 23% are African American, and 12% are
Hispanic” (p. 5).
Cohen and Brawer (2008) summed up the demographics of community college
students in two words: numbers and variety. The demographics in the community have
increased since the early 1900s. Programs have been expanded to attract a more
diversified student body. Today’s community college campus has working adults who
want to upgrade their job skills because they have an opportunity to attend school parttime. Also included in this demographic are students from economically disadvantaged
backgrounds and minority groups. Community outreach programs are also becoming an
integral part of the community college mission; senior citizens are now participating in
enrichment programs (Cohen & Brawer, 2008).
What Does Remedial Education Cost?
According to Spann (2000), cost-effectiveness of remediation is one of the great
challenges facing community colleges. Research reveals that remediation can be efficient
and cost-effective when supported by quality learning systems. Remediation has been
viewed in the past as a high cost item, but this line of thinking is now being questioned.
Studies have shown that if only one third of the students taking at least one remedial
course were to earn a bachelor’s degree, they would generate more than $74 billion in
state and local taxes compared to the cost of $1 billon in remediation cost. Spann (2000)
stated that if this is accurate, then without a doubt, investment in remediation is a sound
economic decision for state and local governments.
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There are other costs associated with remediation. Colleges must pay faculty to
teach the courses and provide classrooms and a variety of other support services that
include counseling and administrative support. Another component of the cost of
remedial education is the student’s time, which could be spent taking college-level
courses instead of expending time and energy on studies that delay the quest for a degree
(Alliance for Excellence in Education, 2006).
Taxpayers provide about a billion dollars a year to support community college
remedial education programs across the country through subsidies from state and local
governments (Alliance for Excellence in Education, 2006). This funding source is in
addition to the taxes allocated to support communities’ secondary schools. In essence,
taxpayers are paying twice for skills that should have been acquired at the secondary
level (Alliance for Excellence in Education, 2006).
Why Do So Many Students Require Remediation?
America’s high schools are not preparing high school graduates for college
preparatory work. Weak curricula, vague standards, and lack of communication between
high school and college administrators result in the need for remediation. In order for
high school graduates to be prepared for college-level coursework, content work must be
aligned with the expectations of postsecondary institutions (Alliance for Excellence in
Education, 2006).
There needs to be a reformation of the nation’s high schools to ensure that all
students have the opportunity to compete in an ever-increasing global economy. The
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global economy has forced students to compete at an even higher level in order to
maintain a competitive advantage (Alliance for Excellence in Education, 2006).
Social and Economic Cost of Not Providing Remedial Education
According to Phillips (1998), the increasing knowledge-based economy compels
the United States to increase students’ knowledge and skill base. Many of these skill sets
required in the workforce were not required years ago. Some of the benefits of these skill
sets are increased tax revenues, greater productivity, reduced crime rates, and increased
quality of life. These benefits far outweigh the alternatives of unemployment or
underemployment, welfare participation, and incarceration, which are far more
expensive. Given the options, this country has very little choice other than providing
remedial education (Phillips, 1998).
Tracking Remedial Students
Due to the lack of tracking of remedial students, the researcher found from the
literature many shortcomings in the understanding and knowledge of the cost and benefits
of providing remedial education. This is partly due to the lack of effort to properly track
the progress of remedial students - not only when they enter remedial programs but also
after completion (Bers, 1989).
Bers (1989) stated that several factors sparked interest in tracking remedial
students. Marketing is the first factor because of interest in recruiting and retaining
students. Community colleges need to identify and maintain contact with students who
may have difficulties in an effort to increase their chances of remaining in college. This is
18

also an avenue to enhance efforts with alumni to generate donations to foundations and
build positive community relations.
The second factor is increased accountability. As stated earlier in the literature
review, constituents of higher education, state and local officials, employers, and parents
are demanding evidence that the programs they are funding are producing the desired
results (Bers, 1989).
The third factor closely connected to the second is addressing the effectiveness of
teaching and learning. Part of the theory of teaching is knowing whether or not the
students are achieving the level of growth that the college expects as a result of their
educational experience (Bers, 1989).
The fourth factor is the basic need to communicate with an ever-increasing
diversified student body in an efficient and effective manner. Tracking systems
disseminate accurate information to students in a timely manner as to the status of the
college, level of academic skills, transferability, and progress toward a degree (Bers,
1989).
The last factor addressed by Bers (1989) involves the internal competition for
scarce resources. Pressure is placed on remedial program directors in particular because
remedial programs are considered to be expensive, yet tangential to the core mission of
the community college. Remedial programs are now coming under pressure to prove their
worth. Once tracking systems are operative, they can foster answers to spin-off questions
such as to how students fare in college-level courses once they transfer.
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Bers (1989) identified six stages of tracking student progression:
1. The awareness stage occurs when the prospective student first becomes aware
of the college.
2. The inquiry stage begins when the prospective student makes contact with the
institution.
3. In the entry stage the prospective student formally applies and is admitted and
enrolled in the institution.
4. The experience stage is when the student is taking courses at the college. This
is the stage where most tracking efforts have been directed.
5. The completion stage happens when the student finishes the program.
6. The follow-up stage is when the student is considered an alumnus.
Tracking student performance at the community college level can be difficult and
challenging, but it is beginning to gain attention. The full implementation of the
community college tracking system is still in the future; only then will college
administrators be in a position to assess the obvious cost and projected benefits (Bers,
1989).
The issue of tracking also was addressed by Washor, Arnold, and Mojkowski
(2009). Washor et al. chronicled a case where students of Met School in Providence,
Rhode Island, were tracked from high school through their community college and
bachelor’s degrees.
The Met School is one of 55 high schools associated with the nonprofit
organization Big Picture Company (Washor et al., 2009). This nonprofit organization’s
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educational philosophy is to educate one student at a time. Big Picture has an alumni
database of each participating high school graduate. School staff is able to centrally
record data on contacts and current status of students’ whereabouts.
Big Picture is on the cutting edge of collecting data on its graduates by using Web
technology, such as Facebook and Twitter. Data points are used throughout the year to
obtain data on current and former students (Washor et al., 2009).
Big Picture found that collecting data provided key information on the Big Picture
Model to prove its success. The Big Picture Model developed motivation and
resourcefulness among students and faculty. The study of student tracking showed that
the traditional four years of high school followed by four years of college may not be a
realistic goal for every student, even when academic readiness is not an issue. For this
reason, it is very important for schools to follow their students’ progress in order to help
them reach their goals and also prove that the benefits of student tracking systems far
outweigh the cost (Washor et al., 2009).
Existing Theories
In this literature review, the researcher looked at several economic evaluation
theories and research designs to determine which would be most appropriate for use in an
educational study. Part of the research design phase involves choosing the best economic
evaluation method: cost-minimization, cost-effectiveness, cost-utility, human capital, or
cost-benefit analysis. The main differences between the five designs are how the benefits
to the participants are measured and valued (United Nations, 2009).
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According to Robinson (1993), cost-minimization is an appropriate design to use
when the case for interventions has been established and the programs are expected to
have the same or similar results. In this type of study, researchers or economists focus on
cost to identify the least costly option. Cost-minimization applies to all four evaluation
methods that will be discussed.
The majority of published economic evaluations have been cost-effectiveness
analyses. In cost-effectiveness evaluations, the effect of the treatment is measured in a
single unit. Cost and other consequences of the analysis are measured in monetary terms
in the same way as forecast in cost-minimization. The requirement for this type of design
is to have a single, principal outcome measure to construct a cost-effectiveness ratio
indicating the net cost for each unit of outcome (United Nations, 2009). According to
Lewis, Johnson, Erickson, & Bruininks (1994):
A cost-utility analysis is the degree to which the quality of life is improved for
every dollar spent. In cost-utility analysis, researchers assign a numerical value
representing the desirability of each possible outcome of the program. The term
utility is used to measure the extent to which an alternative satisfies an attribute or
criterion. It is simply a way of expressing worth, psychological value, or
satisfaction in a common numerical metric. (p. 81)
Human capital theory is another theoretical design which is the basis for
estimating the return on education. Theodore Shultz played a major role in the
development of human capital theory as a subject for serious economic study (Levin &
Shank, 1970). During the late 1950s, several economists, including Theodore Shultz,
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Gary S. Becker, and Burton A. Weisbig, discovered that investments in human capital are
closely related to traditional concepts of economic growth. Although it may be obvious
that people acquire essential skills, it is not as obvious how these skills are transferred
into a form of measurable capital and that this capital is a substantial part of product
development (Becker, 1964).
According to Levin and Shank (1970), much of what is called consumption
actually constitutes investment in human capital. Clear examples of direct expenditures
are education, health, and internal migration for individuals to take advantage of better
job opportunities. Another example would be adult learners who attend school and
workers who acquire on-the-job training. Most investments in human capital such as
formal education raise observed earnings at older ages and lower wages at younger ages
because costs are deducted from current earnings. Since these common values are
produced by differing investments in human capital, a basis for a comprehensive theory
in human capital is provided. This, in turn, provides for a general theory that can be
applied to any kind of human capital in a variety of important ways. Human capital
theory suggests that education raises productivity of workers by imparting useful
knowledge and skills, thus raising future income, and by raising lifetime earnings.
The research design for economic evaluation is the cost-benefit analysis model. In
a cost-benefit analysis, all of the participants or variables in the study are measured in
monetary terms. In essence, this means all costs and consequences are measured in the
same units, which means that this is an appropriate design method to implement a
program when there is a wide range of diverse outcomes associated with the treatments
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being evaluated. It was noted that the results can be expressed in terms of whether the
monetary value of benefits outweigh the cost. These studies are seen as more powerful
arguments for implementing or not implementing programs (United Nations, 2009).
Case Studies
Case Study 1
This burning question persists: What should be the roles of community colleges in
remedial education? McCabe (2000) stated that legislators have failed to realize the value
in remedial education and the importance of community colleges in developing a
workforce for the information age. Remedial education programs salvage many lives and
deserve the full support of state and local governments.
McCabe (2000) conducted a study of 25 community colleges based on region to
address the issue of what role the community college should play in providing remedial
education. McCabe first addressed the issue of why America depends on community
colleges to provide this service. Community colleges will play a major role in ensuring
that all Americans are able to work in their prime years as the elderly population
increases. McCabe argued further that by 2030 the elderly population will account for
20% of the total population while the number of people in the workforce remains the
same.
To support his argument that community colleges should play a major role in
remedial education, McCabe (2000) stated the following:
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1. Nearly half of remedial students complete remedial courses.
2. Successfully remediated students perform well in college-level courses.
3. Most successful remediated students gravitate toward occupational programs.
4. These students become gainfully employed.
5. Minorities have made progress toward educational equality.
6. The demographics of seriously deficient students are different from that of
remedial students. Seriously deficient students are students who have
difficulties in reading, writing, math, and assigned to lower level remedial
remediation in at least one area.
7. The success rate of seriously deficient students is very low.
8. Community college remedial programs are not funded properly.
9. Community college remedial programs are cost-effective.
10. Math is the greatest challenge for remedial students.
11. Current outcome measures do not produce useful data.
12. Mandatory assessment and placement are essential.
13. Community colleges do not take advantage of research in the area of remedial
education. (p. 31)
From the study’s findings, McCabe (2000) concluded that community colleges
must be included in all long-term planning by federal, state, and local governments and
given higher priority and support. There should be a seamless transition between high
school and college where students are assessed prior to entry to determine where
deficiencies may be in each student’s skill level. McCabe (2000) also stated that with
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adequate funding community colleges will be equipped to increase the number of
students who are successfully remediated as well as the percentage of students who
successfully transfer.
Case Study 2
A case study addressing the cost of remediation was discussed by Greene (2000).
This study looked at several methods of calculating the financial cost to Michigan
businesses and institutions of higher learning when high school students leave high
school without learning basic skills. This study used five different strategies to calculate
the cost as closely as possible to Michigan’s annual cost of failure of its students to
acquire the basic skills.
Strategy 1 was to calculate the direct expenditures for remedial education by
employers and institutions of higher learning. Information on expenditures was randomly
selected from 10 public and private colleges and from a sample of 113 businesses. A
conservative estimate of expenditures was $65 million, but this figure could have gone as
high as $350 million since the study found that about a third of what community colleges
actually do involves addressing students’ unpreparedness (Greene, 2000).
According to Greene (2000), this technique of calculating remedial cost by the
courses identified as remedial cost Michigan public universities approximately $17.9
million per year. Michigan businesses were surveyed, and these businesses reported
spending a total of $1,637,817 per year teaching employees basic skills.
Strategy 2 was to calculate the cost of remedial training per year in postsecondary
schools as the closest equivalent of what employers were paying. It was assumed under
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this strategy that everyone who graduates from high school lacking basic skills is
remediated at postsecondary institutions. This strategy calculated the cost by taking the
total expenditure on remedial education and dividing it by the total full-time equivalent
(FTE) students. This strategy estimated that the cost of remediation for Michigan colleges
was $6,007 per student each year (Greene, 2000).
Strategy 3 calculated the cost of producing a successful high school graduate.
This approach calculated the cost to provide students with basic skills. The cost was
determined by multiplying the per-student-cost for high schools to produce successful
graduates by the number of students who were not successful. A student who was not
successful was a student who dropped out of school or had to enroll in remedial
education. This resulted in a cost of $436 million per year in annual training and
production costs to employers (Greene, 2000).
Strategy 4 used the National Assessment of Education Progress (NAEP) scores to
estimate the number of students lacking basic skills. The NAEP is generally considered
the most reliable long-term measure of student achievement for states that participate.
This strategy calculated that there were approximately 39,000 students who were at least
2 years behind, and if the cost to remediate these students was equivalent to the cost to
teach them remedial courses, it would cost employers and Michigan colleges in excess of
$523 million per year in remediation expenditures (Greene, 2000).
In Strategy 5, Greene (2000) calculated the cost by including a return on
investment. The return on investment of remediation of a student will be much greater
than the actual money spent. Productivity should be calculated over a worker’s lifetime
27

and not just over a one-year period. Greene stated that if society failed to remediate
students it could cost many times more in incarceration, welfare, and unemployment.
Greene (2000) concluded that from the five calculation strategies it would cost
Michigan colleges and employers from $300 million to $1.15 billion per year in
remediation costs and lost productivity. Greene concluded that the actual cost would be
clustered around $601 million per year for providing training for these basic skills.
Literature Review of Cost-Benefit Analysis
According to Woodhall (2004), education is now universally recognized as a form
of investment in human capital that yields economic benefits and contributes to a
country’s future wealth by increasing the productivity of its citizens. However, there are
still questions regarding which is more profitable: investing in human capital or
investing in physical capital. There are also questions as to whether all forms of
education are profitable to the students and society as a whole. These questions attempt to
be answered in the form of a cost benefit analysis that shows the relationship between
cost and benefits.
A cost-benefit analysis is a systematic comparison of the cost and benefits
involved in all forms of investments in order to determine if the investment is
economically profitable. A cost-benefit analysis takes into account all forms of
investment in its current form of consumption in order to secure future benefits. A costbenefit analysis will assess a rate of return on this investment and provide a means of
appraising future benefits compared to its current cost. Therefore, the purpose of
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conducting a cost-benefit analysis is to provide a measure of the expected yield of the
investment as a guide to allocation of resources (Woodhall, 2004).
Woodhall (2004) argued further that in order to properly conduct a cost-benefit
analysis for any project or program, several steps must be followed or examined. These
steps include measuring the cost, benefits, and discounted cash flow; determining the rate
of return on education; calculating the rate of return; looking at alternative methods of
calculating rate of return; and concluding with final evaluation.
For the purpose of conducting a cost-benefit analysis of an investment in
education, cost is estimated for all resources that are used in a project or program. These
costs are also referred to as opportunity cost because each investment represents the
sacrifice of that resource for an alternative use. An example of an opportunity cost is
money expenditures because they represent the purchase of salaries, buildings, and
equipment that have alternative uses. Students also represent an opportunity cost because
students are sacrificing current time in school that could be used in the current labor
market. This represents a loss of productivity in the economy (Woodhall, 2004).
For the purpose of performing a cost-benefit analysis in the area of education, the
measurement of cost of education should estimate the total cost of investment in
education in terms of alternative opportunities that are forgone by society or the
individual (Woodhall, 2004). A cost-benefit analysis is capable of measuring and
evaluating both private and social costs. In terms of social cost, an evaluation includes
consumption of teachers’ time, books and materials, use of buildings and capital
equipment, and the value of students’ time (Woodhall, 2004).
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Teachers’ time can be measured in the form of salaries or the current market rate
for their services or expertise. The value of tangible items such as books and writing
materials can also be measured in terms of a monetary expenditure. If these materials are
publicly funded, such a purchase should be measured as a public expenditure. If students
buy their own books, this would be considered a private expenditure. Measuring the cost
of buildings and equipment should entail estimating the annual value of the use of the
capital. A recommended method of determining the annual value of a building is the
amortization method, which includes the annual depreciation of the equipment and the
nominal payment to cover the interest charges (Woodhall, 2004).
According to Woodhall (2004), the opportunity cost of students’ time must be
measured in terms of foregone earnings by those who choose to continue their education
versus those who choose to enter the labor force. These choices pose a real cost to the
student and a foregone cost to the economy. If one is to consider these forgone earnings,
unemployment must be taken into consideration. A cost-benefit analysis would not be
appropriate when total change is contemplated in the educational or economic structure.
An example of a total change would be the total closure of all universities which would
drive down the cost of labor due to the flood of students into the labor market.
When a cost-benefit analysis is used to measure or evaluate education as a form
of investment in the individual, relevant costs are any cost incurred by the student or his
or her family in obtaining an education. These costs are considered private costs.
Examples of these private costs are fees, tuition, expenditures on books, and travel to and
from school. If students receive public funds to subsidize their education, this figure
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should be subtracted from the total private cost. When private cost and social cost are
added, a researcher can determine the annual cost per student by an institution
(Woodhall, 2004).
The next step in conducting a cost-benefit analysis is to measure the benefits. One
would need to measure the expected contributions to future benefit levels. The most
notable way to measure benefit levels of future income is by imparting the skills and
knowledge to educated manpower, thus improving productivity levels. One could
conclude that if the educated workers’ productivity is higher than that of the uneducated,
this difference will be reflected in increased output and higher earnings. Therefore, there
would be a need for an estimate of additional lifetime earnings of educated workers.
These data should compare the earnings of the uneducated worker to the educated worker
over his or her lifetime. The total lifetime earnings differential would provide an estimate
of the higher productivity of the educated (Woodhall, 2004).
Woodhall (2004) added that the standard way to measure benefits is to crosssection data to estimate average age-education earnings profiles for workers with
different levels of education. This process simply means that instead of using data of a
sample of workers collected over their entire lives, one would use data from a sample of
workers of different ages collected over a single point in time. A genuine time series
would show the earnings of a sample group each successive year over its lifetime, and a
cross-section of that data would show the current earnings of those workers of successive
ages resulting in an average lifetime age-earnings profile. The underlying assumption is
that in the future the earnings of a worker at age 30 will bear the same relation to his or
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her earnings at age 20 as the relationship now observed between the current earnings of a
30 year old worker and a 20 year old worker.
There are also indirect benefits and externalities that can be included in a cost
benefit analysis that spillover to other members of society apart from the educated
themselves. Federal Reserve Chairman Ben S. Bernanke addressed some of these
indirect benefits of education in a speech on September 24, 2007, in which he gave a
broad overview of the benefits of education and its importance to the economy. He not
only spoke from the perspective of an economist but also as a one-time school board
member and as a spouse of a teacher and a parent. Bernanke (2007) stated, “Education
imparts significant benefits both to our society and the individuals that pursue it” (p. 2).
Economists have long recognized that the skills of the workforce are an important source
of economic growth and that the benefits of education are more than economic
(Bernanke, 2007).
A substantial body of evidence demonstrates that more highly educated
individuals are happier on average, make better personal financial decisions, suffer less
unemployment, and experience better health. Educated citizens benefit society as a whole
because they are more likely to participate in civic affairs, volunteer for charities, and
demonstrate a higher appreciation for cultural differences, which are critical in a healthy
functioning, diverse society (Dee, 2004; Glaeser, Ponzetto, & Sheifer, 2006). Some
researchers only identify these benefits and others have shown the correlation between
higher education levels and health indicators (Woodhall, 2004).
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Measuring the discounted cash flow is the next step in a cost-benefit analysis.
Since many times cost and benefits do not occur at the same time, a procedure called
discounting must be used. Discounting is used to translate benefits or cost which occur in
the future to a present value in order to compare them (LaPlante & Durham, 1983).
Age-earnings profiles give an estimate of the annual earnings differentials
associated with education. A cost benefit calculation requires that a researcher combine
those earnings differentials into a single sum to compare to the total cost. All cost benefit
calculations involve discounting of future flows of income, as the purpose of the
calculation is to compare the present value of expected future benefits with the cost of the
investment, which must be incurred at the present. The discounted cash flow technique is
commonly used in the cost-benefit analysis. A discounted cash flow involves the
calculation of the present value at some given or assumed rate of interest of the income
expected in each future year. The rate of interest depends on the rate of interest at which
the investment can be invested. The discounted cash flow must be used since the
expectation of receiving money in the future is less than income in the present because it
can be invested at a positive rate and could be worth more at a future date (Woodhall,
2004).
Once the cost and benefits of an investment have been measured and discounted,
the final step is to summarize the information so that the cost and benefits of alternative
investments can be compared. According to Woodhall (2004), there are three ways to
present this information: benefit-cost ratio, calculation of the present net value of the
project, and calculation of the internal rate of return of the investment. A benefit-cost
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ratio measures the ratio of discounted future benefits to discounted cost as a selected rate.
The present net value is the value of discounted benefits less discounted cost. The rate of
return is used most often in cost-benefit analysis of education. The rate of return of an
investment is the rate of interest that equates the discounted present value of expected
benefits and present value of the cost of a project.
The rate of return on investments is independent of any assumptions about interest
rates and states the rate of interest that equates cost and benefits. The virtue of using the
rate of return as a means of measuring the yield of an educational investment is that the
choice of an alternative rate of interest is not built into the calculation as it is with cost
benefit ratio and net present value (Woodhall, 2004).
A cost-benefit analysis of education attempts to measure the social and private
rate of return to investment in particular types or levels of education. The social rate of
return measures the relationship between before-tax lifetime earnings with a particular
level of education and the total cost of its opportunity. The private rate of return is very
similar in that it measures the after-tax earnings and those costs attributed to the
individual (Woodhall, 2004).
When calculating the rates of return in a cost-benefit analysis, the following data
are collected in an ideal situation: (a) data on earnings of workers by age, education
level, occupation, sex, social background, location of employment, and aptitude test such
as ACT or SAT; (b) data on current institutional expenses; (c) estimates on value of
capital of educational buildings; (d) estimate of student expenditures on books, fees,
tuition, other expenditures; (e) public scholarships awarded; (f) average income rate; and
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(g) data on labor market conditions including unemployment rates by age, sex, and race.
If these data are available, a researcher could construct profiles for before and after tax
calculations of direct private and social cost of education. In practice, all of this
information is rarely collected or even available (Woodhall, 2004).
If these data are not available, it is still possible to calculate the rate of return
through census information or sample surveys to construct age-earnings profiles in order
to calculate both social and private rates of returns. The data collected on earnings by
education and age provide average age-earnings profiles, which in turn provide estimates
of annual earnings associated with education and foregone earnings while students pursue
education. These pretax differentials are sufficient to calculate social rates of returns.
Adjustments to earnings can be made to the rate of return for the following: (a)
proportion to earnings attributable to natural ability, (b) probability of unemployment, (c)
the expected growth rate of income, and (d) incorporated waste factor. The ability
adjustment is calculated by multiplying observed earnings differentials by a coefficient
that corresponds to the proportion of earnings differentials attributable to education. A
researcher can calculate the expected future growth of income by adding the expected
annual rate of growth of income to the estimated rate of return (Woodhall, 2004).
After the adjustments have been summed into a single figure, the social and
private rate of return can be calculated in three steps: (a) calculation of net return benefitcost streams, (b) calculation of present value of these net returns at alternative discount
rates, and (c) identification of the discount rate at which present value of the net returns
equal zero. The actual calculation of the rate of return is performed by successive
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calculations of the discount net returns using different discount rates for multiplication of
the discount net return until it is found that the present value of net returns is zero.
Technology provides a means to derive this number by trial and error through computer
programs (Woodhall, 2004).
There are also alternative methods of calculating rates of return that include the
complete method, the earning function method, the short-cut method, and the reversecost-benefit method. The complete method can be used if data are available for the
calculation of age-earnings profiles, which compares the rate of return to different levels
of education. The rate of return can be calculated by using a calculator and discount
tables through trial and error. Alternative discounts are used to calculate the discounted
net returns until both the rate of interest is identified that makes discounted cost equal to
discounted benefits and the present value of net returns equals zero. The complete
method is based on actual earnings profiles and data on the cost of education, including
both direct and indirect cost. This method is often used in education (Woodhall, 2004).
The earnings function method may be used to determine a number of factors
including age, education, on-the-job training, occupation, hours worked, rural or urban
location, as well as personal characteristics such as sex, race, and family background.
This method can also be used to analyze the relationship between formal education,
experience, and earnings. While this function assumes that earnings are determined by
amount of education and work experience, it can be used to determine more complex
earnings functions. This function can be used in a cost-benefit analysis to estimate the
rate of return to education by using a regression analysis, regressing data on earnings of a
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sample classified by education level, or the number of years of education (Woodhall,
2004).
The short-cut method is used when there are no full data available for full
calculation of earnings function, but there are data showing average earnings at some
point in the workers’ work history along with estimates of annual cost of education. The
formula can be used to give a rough estimation of both private and social rate of return
(Woodhall, 2004).
The last alternative method in calculating rates of returns is the reverse-costbenefit method, which is used when there is information about the cost of an investment
but no data on benefits or earnings. A researcher merely asks the question, given the cost
of the investment, what level of benefits is needed to produce a desired rate of return?
This method does not produce an actual rate of return but gives an approximation of the
benefits needed to generate a target rate of return (Woodhall, 2004).
Woodhall (2004) concluded by saying that some of the earliest work in costbenefit analysis was concerned with comparisons between investments in human capital
and investments in physical capital in order to justify the investment in education. The
virtue of the cost benefit analysis is that it focuses attention on the problem of choosing
between alternative investments patterns yielding different combinations of benefits in
relation to costs. If cost-benefit analysis does no more than remind policy makers and
educational planners of these choices that can be made and provide a tool for comparing
alternatives, it will serve as a useful practical purpose for educational planning.
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In summary, a cost-benefit analysis is a systematic comparison of the cost and
benefits involved in all forms of investments in order to determine if the investment is
economically profitable (Woodhall, 2004). A cost-benefit analysis is first conducted by
defining the purpose of the project followed by measuring all the cost and benefits
associated with providing the program. The final step in conducting a cost-benefit
analysis is to calculate the benefit-cost ratio. A benefit-cost ratio is the comparison of the
present value of an investment or project with its initial cost. A benefit-cost ratio greater
than 1 is economically feasible and the project should be accepted. The ratio represents
the rate of return for every dollar invested in the project.
Chapter Summary
The American community college continues to be an integral part of the
educational system. One of the missions of the community college is to provide
remediation to students who are unprepared for college-level courses. Fulfilling this
mission does come at a cost to the students, families, and taxpayers. Some of these costs
include books and tuition, teacher salaries, and buildings and equipment. Some of the
benefits of remediation include increased earnings, tax revenues, and overall work
production. Although very little research has been performed in this area, most agree that
remediation is cost effective. This researcher believes that providing remediation at the
community college level is essential to growth and economic success of federal, state,
and local governments. A cost-benefit analysis can objectify whether the benefits of
remediation outweigh the costs. This chapter provided a review of the literature and an
in-depth background for this research.
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CHAPTER III
METHODOLOGY
The purpose of this study was to track former remedial students at one of
Mississippi’s community colleges in order to examine the investment effectiveness of
remedial programs by conducting a cost-benefit analysis. This study ascertained if funds
generated for the support of these remedial programs were cost effective in today’s
dollar, and if they were economically viable. In describing methods and procedures used
in the study, this chapter presents the research questions, research design, population,
instrumentation, procedures, and data analysis.
Research Questions
For purposes of this study, the following questions were posed:
1.

To what extent do academically underprepared students who complete
remedial education programs successfully transfer to four-year institutions?

2. Do academically underprepared students who complete remedial education
programs obtain gainful employment and contribute to the state’s economic
tax base?
3. Do economic benefits of providing remedial education programs outweigh
economic cost?
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Research Design
The research design for this study was a cost-benefits analysis of remedial
education provided at Pearl River Community College, one of Mississippi’s rural
community colleges. This study implied what the outcomes would be if remedial
education in Mississippi’s community colleges was not provided.
According to Woodhall (2004), the cost-benefit analysis design, as described in
the Literature Review of Cost Benefit Analysis, was chosen for this study because this
method is particularly suited for the evaluation of public policy issues. Under this
methodology, those potential financial gains and losses from the remedial education
program which could be quantified were identified, converted to monetary units, and
compared, in order to determine if the remedial education program at Pearl River
Community College was cost effective. Once all relevant information was gathered and
properly quantified, the present value of the sum of student working life benefits was
compared to the economic costs and the results reflected the extent to which the program
is economically and socially beneficial to the state, the community college, and the
students.
For this study, four major steps were developed for the cost-benefit analysis
model.
1.

Define the purpose of the study at Pearl River Community College.

2.

Measure the cost.

3. Measure the benefits.
4. Calculate the benefit-cost ratio.
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Step one defined the purpose of the study. The purpose of this study was to track
former remedial students at one Mississippi college in order to examine the investment
effectiveness of remedial courses by conducting a cost-benefit analysis. The alternative to
providing remedial education, assumed here, is to do nothing. The alternative should only
be taken in situations where the present values of the costs are equal to or greater than the
present value of the benefits of the program.
Step two was to measure costs associated with the remedial education program.
The costs measured included both direct and indirect costs allocated specifically for the
remedial education program. These costs are listed below:
1. Direct cost to the community college including monetary expenditures on
fixed and variable costs of providing remedial education. Fixed costs exist
because of the program, regardless of the number of students served. These
include buildings and equipment allocated specifically for the use of remedial
education. Variable costs vary depending on the number of students in
remediation. Such variables include teachers’ salaries, support services,
books, and materials.
2. Direct costs to the students include cost of tuition, fees, books, housing, and
transportation.
3. Indirect costs are opportunity costs. For any given behavior, something is
sacrificed. There are opportunity costs for both the student and for the
community college.
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Woodhall (2004) recommended that opportunity costs of the students who forgo
the labor market for hopes of increasing their income upon choosing to pursue their
education be included in the cost analysis. Opportunity costs in this study were lost
income to the students and income tax to the state.
Once all of the public and private costs were totaled and summarized, the cost
elements of the analysis were combined to give an estimate of an average cost per student
of providing remedial education at the community college level. Students who dropped
out of a course have still caused expenditures and were, therefore, not excluded from the
study. Students who repeat a course increase the costs per student and those additional
costs were included in the estimations. The full costs of these students were included
because there could be some economic benefit to the student for an incomplete course.
The revenue and expenditure information for this study was obtained from the
audit report of the Mississippi State Board of Community and Junior College for fiscal
year 2010 (Mississippi State Board of Community and Junior Colleges, 2010). These
data determined the average cost of teaching an hour’s worth of regular courses to be
equivalent to the average cost of teaching a remedial course. The study acknowledged
that these data were deficient in that cost information specific to remediation was not
available. These costs of providing remedial education were only a fair estimate of what
they were likely to be. In fact, if the study had been able to ascertain the precise cost of
remediation, the study might have found that the costs of teaching remediation were less
than teaching regular courses. This could have resulted in the benefit-cost ratio being
higher than it was for all students. The reason, for example, laboratory courses in hard
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and life sciences were more likely to cost more than a remedial course in English, reading
or math.
Step three, measuring the benefits of remedial education, was accomplished by
evaluating remedial education as an investment expected to yield positive contributions
to higher future levels of income. This evaluation required an estimate of the additional
lifetime earnings of remediated workers, an estimate of earnings for an uneducated
worker, and a comparison of the two of them over their lifetimes. In this model, the
earnings were estimated for the remediated student using a cross section of data from a
sample of workers of different ages collected over a single time period. This cross section
of data showed current earnings of workers of successive ages and was used to estimate
an average lifetime earnings profile (see Table 4.26). Other information collected from
this cross-section of data included educational levels, occupation, sex, social background,
and employment location; collected data also included aptitude test scores such as ACT,
average income tax rates, and labor market conditions, including unemployment. Since
these data were not available from the data base of the registrar’s office in the community
college, the cross section data were collected as described below under Instrumentation.
Some of this information was used to construct age-earnings profiles, and the rest was
used to construct a description of the remedial students.
This cost-benefit model takes into account only the direct benefits of remedial
education, and not indirect benefits or externalities. Direct benefits are the primary or
intended effects which remediation programs are expected to achieve. Higher earnings
would be a direct benefit of education. The non-economic benefits such as social and
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cultural benefits are very difficult to measure and quantify for a cost benefit analysis and
are normally left out of the calculation. Thus, the estimates of benefits are conservative.
Step four involved calculating the benefit-cost ratio of return on the investment in
remedial education. The benefit-cost ratio is equal to the sum of the discounted benefits
divided by the sum of the discounted cost. A benefit-cost ratio greater than one is
economically feasible. Once the cost and expected benefits were measured, the results
were summarized in a descriptive manner so that the cost and benefit alternative
investments could be compared. There are three ways to present these results: calculate
the benefit-cost ratio, calculate the internal rate of return, or calculate the present value of
the program. Woodhall (2004) stated that the main difference between the three methods
is that the benefit-cost ratios and the present value depend upon an assumed rate of
interest whereas the internal rate of return is independent of any assumptions about
interest rates and only shows the rate of interest that equates cost and benefits. This study
used the benefit-cost ratio of return method.
Population
The population selected for this study was the former remedial students of Pearl
River Community College, one of Mississippi’s 15 public community and junior
colleges. Pearl River Community College, located in Poplarville, Mississippi, was
Mississippi’s first public two-year college. Opening in 1909, Pearl River Agricultural
High School became Pearl River Community College (PRCC) in 1921 (Mississippi
Association of Community and Junior Colleges, 2007). PRCC is a multi-campus
institution (Mississippi Association of Community and Junior Colleges, 2007).
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A random sample of students who completed a remedial education course or
program from Pearl River between the academic years of 1998 -2006 was taken using
Windows Random Selection Software. The software randomly selected students from the
population. The population size for this study was 12,093 students. The sample size was
determined to be 1,448. The minimum required return sample size was 362, given an
alpha level A Priori at .05, acceptable error of 5%, and an estimated standard deviation of
5. These calculations were determined using Cochran’s categorical formula (Bartlett,
Kotrik, & Higgins, 2001). Remedial courses that were considered were limited to
English, mathematics, and reading. This study was not limited to associate-degreeseeking students or transfer students. Also included were non-degree seeking students.
Descriptive statistics of each participant, such as educational background, gender,
age, ethnicity, and occupational income, was identified in this study. PRCC’s registrar’s
office identified the students who had completed at least one remedial course. Access to
this information was provided by the registrar’s office of Pearl River Community
College.
Instrumentation
A 24-question survey instrument was developed by the researcher that included
closed ended questions. The instrument was distributed to 1,448 individuals via the
United States Postal Service in paper format to a sample group of students having
completed a remedial course or program from Pearl River Community College, as
outlined in the cost-benefit model design. The instrument was designed to be two pages
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in length. A cover letter accompanied the survey instrument explaining the need for
participation.
The survey was broken down into three sections: Section I (questions 1-7) of the
survey instrument examined the differences in demographic information, Section II
(questions 8-16) ascertained information concerning the remediation program, and
Section III (questions 17-24) obtained data of the respondent’s economic and social
status. The survey can be found in Appendix A.
After developing the survey instrument, the researcher and his dissertation
committee reviewed the questions to determine whether the survey would indeed obtain
the necessary data to complete the research study. The researcher’s dissertation
committee reviewed the questions and determined that the content was valid.
According to Fraenkel and Wallen (2006), validity refers to the appropriateness
and correctness of inferences based on the data the researcher collects. In order to
establish validity for this survey instrument, the survey was reviewed by a two- person
panel of remediation instructors to examine the clarity of the survey questions. The
survey was also reviewed by the researcher’s dissertation committee for clarity and it was
determined that the survey was valid.

Procedures
Upon the approval of the Institutional Review Board (IRB) of Mississippi State
University (see Appendix E) and the Pearl River Community College Institutional
Review Board (see Appendix F), the survey was forwarded to the sample group selected
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to participate in the study (see Appendix A and G). Data were collected by use of
business reply mail to the researcher’s address of record. The respondents had 12 weeks
to respond. The researcher received 323 out of 1,448 of the surveys mailed. The
information was securely stored in a self-contained lockbox for protection of private
information.
Data Analysis
The results were analyzed using descriptive statistics and t-test using the
Statistical Package for Social Sciences (SPSS). Descriptive research involves collecting
data in order to test the hypotheses or answer questions regarding research subjects of the
study. The advantage of using descriptive research in this particular study is that it is
straightforward. For this study, frequency tables were selected. According to Fraenkel
and Wallen (2006), t-test is a parametric statistical test used to see whether a difference
between the means of two samples is significant.
When the collection phase of this model was completed, the information and
scores were organized into graphs and tables so that trends and results could be more
easily understood and explained. According to Gravetter and Wallnaue (2007), the
objective of descriptive statistics is to organize and present data. Research question one
was answered from the data gathered from Section I (questions 1-7) of the survey
instrument that examines the differences in demographics of the respondents. Frequency
distribution tables and percentages were used to describe the respondents. Demographic
information included gender, race, age, marital status, education, occupation, and state of
residence. Section II of the survey instrument (questions 8-16) was also used to answer
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research question one which examined the level of importance of the diverse
characteristics of the respondents. A frequency distribution was used to organize such
data from the individual respondents in each category on the scale of measurement.
Section III of the survey instrument (questions 17-24) answered research question two.
Section III of the survey was also used to answer research question three. Question 17
are you currently employed, 18 what is your current salary and 21 have you ever been
incarcerated, of the survey instrument, obtained the economic data from the respondents.
Questions 19, 20, and 23 obtained data from the respondents concerning their social
capital contributions, such as charitable giving, volunteerism, and voter participation.
This model used SPSS to analyze data collected for the study to assist in
answering the proposed research questions. Independent t-test were performed on
variables to determine if there were significant differences between the number of
courses taken to current salary, charitable giving, volunteerism, voting records, and
willingness to migrate to another state. A Levene’s test was performed on questions 1116 which addressed the perception level of the remediation program by the respondents.
A Levene’s test is a test on the deviations of the observations from the sample taken.
Results of the analysis are presented in the tables found in Chapter IV.
The content validity of this cost benefit model was tested through the selection of
the survey instrument. Validity refers to the appropriateness, meaningfulness,
correctness, and inferences of the researcher. The researcher assessed content-related
evidence of validity with the instrument selected (Fraenkel & Wallen, 2006). This model
has identified that there may be an internal threat to validity due to regression. A validity
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threat could be present in a study whenever changes are studied in a group that is
extremely high or low in pre-intervention performance. This model is designed to reduce
this threat by obtaining as much information as possible on each subject. Another threat
that has been identified is the threat of history. The current recession may skew the
economic status of students who have graduated from the remedial programs. The current
recession is an event that students would not normally experience.
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CHAPTER IV
DATA ANALYSIS AND RESULTS
The purpose of this study was to track former remedial students at one of
Mississippi’s community colleges in order to examine the investment effectiveness of
remedial and development programs by conducting a cost-benefit analysis. This chapter
presents a brief description of the process of the study, describes the population surveyed,
and presents the results of the analysis that will be used to answer the following three
research questions:
1. To what extent do academically underprepared students who complete
remedial education programs successfully transfer to four-year institutions?
2. Do academically underprepared students who complete remedial education
programs obtain gainful employment and contribute to the state’s economic
tax base?
3. Do economic benefits of providing remedial education programs outweigh
economic cost?
Data were collected for the study by administering surveys to a random sample
group of former students at Pearl River Community College who had completed a
minimum of one or more remedial courses. Graduation or completion of a certificate
program was not a requirement to participate in the study. The surveys were returned to
the researcher via prepaid return envelopes.
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The population for this study was 12,093 of former remedial students from Pearl
River Community College. Of the 1,448 surveys that were sent, there were 323
respondents. A total of 33 surveys were returned non deliverable or unable to forward.
The response rate was 22.31%.
Frequency distribution tables and percentages were used to describe the
respondents and their summaries of each question. Data collected in the demographic
categories were (a) gender, (b) race, (c) age, (d) marital status, (e) education, (f)
occupation, and (g) state of residence. This information is presented in Tables 4.1 through
4.4.
The respondents were equally divided between males (49.5%) and females
(50.2%). The results track with the national average of females slightly leading males in
enrollment McCabe (2000). The majority of the respondents were Caucasian (56%; see
Table 4.1 and Table 4.2). McCabe stated that 60% of remedial student enrollments are
Caucasian.
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Table 4.1
Frequency of Participants by Gender
Gender

Number

Percentage

Male

160

49.5

Female

162

50.2

Total

322

99.7

No Response

1

.3

Total

323

100

Table 4.2
Frequency of Participants by Race
Race

Number

Percentage

Caucasian

181

56.0

African American

116

35.9

Hispanic

22

6.8

Asian Pacific

2

.6

Native American

1

.3

Other

1

.3

Total

323

100
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Although they represented a wide range of ages, from 18 to 60, the majority of the
respondents (46.13%) were between the age of 25 and 34. According to McCabe (2000),
the national average for this age group is 24%. This discrepancy may be attributed to the
national and state-wide recession in effect at the time of the study. Many workers within
this age bracket could be seeking retraining or upgrading their job skills. Another
possibility is that this age bracket may be more apt to respond to a survey request (see
Table 4.3 for results).
Table 4.3
Frequency of Participants by Age
Age

Number

Percentage

18 - 24

55

17.03

25 - 34

149

46.13

35 – 44

99

30.66

45 - 54

17

5.26

55 – 64

3

.92

Of the respondents, the researcher also found that 167 (51.7%) were married, 115
(35.6%) were single, 39 (12.1%) were divorced, and 2 (.6%) were widowed (see Table 4.
4 for results).
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Table 4.4
Frequency of Participants by Marital Status
Number

Percentage

Single

115

35.6

Married

167

51.7

Divorced

39

12.1

Widowed

2

.6

Total

323

100

Marital Status

Research Question One
Research question one asked, “To what extent does academically underprepared
students who complete remedial education programs successfully transfer to four year
institutions?” In order to answer this question, data were collected from the survey
instrument that pertained to the highest level of education attained. Table 4.5 presents an
overview of the frequencies and percentages of the respondents. Of the 323 respondents,
119 (36.9%) reported they earned a bachelor’s degree or higher after completing
remediation. These data could be an indicator that remedial education does contribute to
the successful progression through regular college curriculums (see Table 4.5).
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Table 4.5
Frequency of Participants by Education
Education

Number

Percentage

High School
GED
Associate Degree
Bachelor’s
Master’s or Above
Total
No Response
Total

91
15
97
102
17
322
1
323

28.2
4.6
30.0
31.6
5.3
99.7
.3
100.0

Of the respondents, 294 (91.0%) reside in Mississippi (see Table 4.6). This was
an expected result; since most of the students attending Mississippi’s community colleges
reside in Mississippi (Mississippi State Board of Community and Junior Colleges, 2010).

Table 4.6
Frequency of Current Residence by State
State
No Response
AL
FL
LA
MS
NC
TX
Total

Number
1
12
1
10
294
1
4
323

55

Percentage
.3
3.7
.3
3.1
91.0
.3
1.2
100.0

Section II of the survey examined the level of importance of the diverse
characteristics of the respondents. Of the respondents, 243 (75.2%) had completed one
course (see Table 4.7)
Table 4.7
Frequency of Number of Courses Completed by Participants
Number of Courses

Frequency

Percentage

1
2
3
4
Total
No Response
Total

243
63
7
1
314
9
323

75.2
19.5
2.2
.3
97.2
2.8
100.0

Among the respondents, 212 (53.54%) took remedial algebra (see Table 4.8).
Table 4.8
Frequency of Courses Completed
Courses

Number

Percentage

English
Reading
Remedial Algebra
Science
Total Courses Taken

137
45
212
2
396

34.6
11.36
53.54
.50
100
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Of the respondents, 215 (66.6%) considered the difficulty level of the courses
adequate (see Table 4.9).
Table 4.9
Frequency of Difficulty
Course Adequacy

Number

Percentage

Disagree

5

1.5

Somewhat disagree

17

5.3

Somewhat Agree

75

23.2

Agree

215

66.6

Total

312

96.6

Of the respondents, 235 (72.8%) agreed that the courses helped them to
progress into regular coursework (see Table 4.10).
Table 4.10
Frequency of Progression Level
Progression Level

Number

Percentage

Disagree

5

1.5

Somewhat disagree

10

3.1

Somewhat Agree

66

20.4

Agree

235

72.8

Total

323

100
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Of the respondents, 265 (82%) agreed or somewhat agreed the courses
contributed to their economic status, while 231 (74%) agreed or somewhat agreed that the
courses contributed to their social status. These statistics would indicate that the some of
the respondents indicated remediation contributed to their current socioeconomic status
or success (see Tables 4.11 and 4.12 for results).
Table 4.11
Frequency of Contribution to Economic Status
Contributed to Economic
Status
Disagree
Somewhat disagree
Somewhat agree
Agree
Total
No Response
Total

Number

Percentage

19
30
136
129
314
9
323

5.9
9.3
42.1
39.9
97.2
2.8
100.0

Table 4.12
Frequency of Contribution to Social Status
Contributed to Social
Status
Disagree
Somewhat disagree
Somewhat agree
Agree
Total
No response

Number

Percentage

27
56
136
95
314
9

8.6
17.8
43.3
30.3
100
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A vast majority of the respondents (258 or 79.9%) would recommend courses to
other students who were unprepared for regular coursework and (272 or 84.2%) would
take remedial courses again if necessary (see Table 4.13 and Table 4.14 for results).
Table 4.13
Frequency to Recommend Courses to Others
Recommend

Numbers

Percentage

Disagree

4

1.2

Somewhat disagree

9

2.8

Somewhat Agree

45

13.9

Agree

258

79.9

Total

316

97.8

No Response

7

2.2

Total

323

100.0
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Table 4.14
Frequency to Take Again
Take Again

Numbers

Percentage

Disagree

6

1.9

Somewhat disagree

1

.3

Somewhat agree

38

11.8

Agree

272

84.2

Total

317

98.1

No Response

6

1.9

Total

323

100.00

In response to research question one, to what extent do academically
underprepared students who complete remedial education programs successfully transfer
to four year institutions, all of the data examined revealed that 36.9% of the respondents
reported that they went on to earn a bachelor’s degree or higher after completing
remediation. The researcher concluded that this could be an indicator that remedial
education does contribute to the successful transfer to four year institutions.
Research Question Two
Section III of the survey instrument inquired of the economic and social
conditions of the respondents, posing research question two: Do academically
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underprepared students who complete remedial education programs obtain gainful
employment and contribute to the state’s economic tax base? Of the respondents, most
are currently employed 277 (85.8%) with a salary range between $21,000 and $40,000 in
annual earnings. The results indicate that remedial courses contributed to their
employment status (see Table 4.15 and Table 4.16 for results).
Table 4.15
Frequency of Employment
Employed

Number

Percentage

Yes

277

85.8

No

45

13.9

Total

322

99.7

No Response

1

.3

Total

323

100.0
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Table 4.16
Independent of Salary
Salary

Number

Percentage

0

43

13.3

1,000 - 2,000

48

14.9

21,000 - 30,000

74

22.9

31,000 – 40,000

84

26.0

41,000 – 50,000

40

12.4

51,000 – 60,000

12

3.7

61,000 – 70,000

2

.6

71,000 – 80,000

8

2.5

81,000 – 90,000

3

.9

91,000 – 120,000

3

.9

Total

317

98.1

No response

6

1.9

Total

323

100.0

Of the respondents, 243 (75.2%) were likely or very likely to give to charity and
267 (82.7%) are likely or very likely to volunteer in the community (see Table 4.17 and
Table 4.18 for results).
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Table 4.17
Frequency to Give to Charity
Charitable Giving
Not likely
Somewhat likely
Likely
Very Likely
Total

Number
21
58
178
65
322

Percentage
6.5
18.0
55.1
20.1
99.7

Table 4.18
Frequency to Volunteer
Volunteer
Not likely
Somewhat likely
Likely
Very Likely
Total
No Response
Total

Number
14
40
177
90
321
2
323

Percentage
4.3
12.4
54.8
27.9
99.4
.6
100.0

Only three of the respondents were ever incarcerated though 50% chose not to
respond. Lower incarceration rates reduce the amount of state spending on a per inmate
basis. Nearly all considered themselves to be in good or excellent health (see Table 4.19
and Table 4.20 for results). Determination of health status was at the judgment of the
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respondent. These social benefits lower expenditures in healthcare and housing costs for
inmates to the state.
Table 4.19
Frequency of Incarceration
Incarceration

Numbers

Percentage

No Response

160

49.5

No

160

49.5

Yes - 3months

1

.3

Yes-1month

1

.3

Yes-1 night

1

.3

Total

323

100.0

Table 4.20
Frequency of Health Status
Health Status

Number

Percentage

Somewhat poor

6

1.9

Good

138

42.7

Excellent

178

55.1

Total

322

99.7

No response

1

.3

Total

323

100.0
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The respondents indicate that they were very likely to vote in local, state, and
federal elections. Of the respondents, 44% were not likely to migrate to another state (see
Table 4.21 and Table 4.22).
Table 4.21
Frequency of Voting
Voting Status

Number

Percentage

Not Likely

5

1.5

Somewhat Likely

19

5.9

Likely

138

42.7

Very Likely

160

49.5

Total

322

99.7

No Response

1

.3

Total

323

100.0

Table 4.22
Frequency to Migrate
Likely to Migrate
Not likely
Somewhat likely
Likely
Very likely
Total
No response

Number
143
81
42
56
322
1

65

Percentage
44.3
25.1
13.0
17.3
99.7
.3

Independent t-tests were performed on questions 18, 19, 20, 23, and 24, which
asked the respondents for information concerning current salary (Q18), likelihood of
giving to charity (Q19), likelihood to volunteer (Q20), likelihood of voting (Q23), and
likelihood to migrate to another state (Q24). Analysis of the results shows a significant
difference only in current salaries (Q18) among respondents who completed one remedial
course and those who took two or more remedial courses. There was a difference in
standard deviation of $204.558. Respondents who completed one remedial course had a
higher standard deviation of $18,802.013. This could be an indicator that if a student
entered college requiring two or more courses the student was probably not prepared at
the secondary level to succeed in a post secondary curriculum. Also significant is that the
mean salary of respondents who completed one course (240) was $32,108, while that of
respondents who completed two or more courses (68) was $22,122.06. This corresponds
with the results that students requiring two or more courses were probably not prepared
for college level work and therefore were employed at a lower level paying job. Even
though there was no significant difference in the means of their likelihood to migrate, it is
important to note that a vast majority of former remedial students indicated they were
residing within the state contributing to the tax base (see Table 4.23).
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Table 4.23
Independent Analysis Using t-test

Salary

Charity

Volunteer

Vote

Migrate

Remedial
Courses

N

Mean

Std.
Deviation

Std. Error
Mean

1 Course

240

32,108.00

18,802.013

1,213.665

2 or more

68

22,122.06

18,597.455

2,255.273

1 Course

243

2.92

.781

.050

2 or more

70

2.79

.866

.104

1 Course

243

3.09

.753

.048

2 or more

70

2.97

.798

.095

1 Course

243

3.45

.624

.040

2 or more

70

3.29

.764

.091

1 Course

243

2.00

1.113

.071

2 or more

70

2.14

1.171

.140

Table 4.24 shows there was a significant difference in a two tailed t- test in
regards to number of courses completed and salary. The more remedial courses taken the
lower the salary t (306) = 3.875 p < .001. This indicates that the more remedial courses
completed the more deficient the student is, and therefore, less prepared for higher paying
jobs. The Levene’s test is a test that all factor standards of standard deviations are equal
against the alternative that the standard deviations are not all equal. A significance value
greater than .05 means that the variability in the research condition is about the
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same and that the variability is not significantly different. A significance value less than
.05 means that the variances are significantly different. The significance levels for
questions 18-24 were not significantly different (see Table 4.24).
Table 4.24
Independent Samples Test
Levene’s

Test

t-test

F

Sig.

t

df

Sig. (2tailed)

Mean
Difference

Std. Error
Difference

Q18

Equal
variances
assumed

1.080

.300

3.875

306

.000

9985.945

2576.845

Q19

Equal
variances
assumed

3.010

.084

1.253

311

.211

.136

.109

Q20

Equal
variances
assumed

.164

.686

1.111

311

.268

.115

.194

Q23

Equal
variances
assumed

2.805

.095

1.826

311

.069

.163

.089

Q24

Equal
variances
assumed

1.562

.212

-.935

311

.351

-.143

.153

*P<.05
T-tests were performed to determine if differences existed between the means of
specific variables, that is, between those who completed one course or two courses on
questions 11 through 16 which asked respondents to assess the course in the following
areas: the difficulty level (Q11), aid in progression into regular courses (Q12),
contribution to economic status (Q13), effect on social status (Q14), recommendation of
course (Q15), and repetition of course if necessary (Q16). Analysis revealed that
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respondents who took one remedial course agreed that the course presented adequate
challenge, helped them progress through regular courses, and contributed to their
economic status. Those who took two or more courses somewhat agreed. This would
indicate that students who took one course were very comfortable in progressing through
college level work and students who took two or more courses were not (see Table. 4.25).
Table 4.25
T-test on Questions 11 through 16

Q11

Q12

Q13

Q14

Q15

Q16

Remedial
Course
1 course

N

Mean

Std. Deviation

241

3.65

.629

Std. Error
Mean
.041

2 or more

67

3.45

.784

.096

1 course

242

3.73

.562

.036

2 or more

70

3.51

.756

.090

1 course

241

3.27

.772

.050

2 or more

69

2.93

1.019

.123

1 course

240

2.98

.877

.057

2 or more

69

2.84

1.009

.121

1 course

242

3.77

.556

.036

2 or more

69

3.71

.597

.072

1 course

242

3.85

.458

.029

2 or more

70

3.74

.606

.072

When a t-test for equality of means was performed, the respondents showed a
significant difference in regards to (Q12) the perception of whether the courses helped in
progression into regular courses and (Q13) contributed to economic status (see Table
4.26). This significance indicated that respondents believe that remedial courses helped in
the preparation to enroll in regular coursework and later obtain a higher paying job.
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Levene’s test indicate that question 15 had a significance level greater than .05 and
therefore would be considered too great to be able to usefully apply a parametric test.
Table 4.26
Equality Test for Means on Questions 11 through 16
Levene
Test

Test for
Equality of
Variances

F

Sig.

t-test

for
Equality
of Means

t

df

Means
Difference
.200

Std. Error
Difference
.092

Q11

Equal
variance
assumed

6.310

.013

2.170

306

Sig.
2-tailed
.031

Q12

Equal
variance
assumed

12.796

.000

2.571

310

.011

.213

.083

Q13

Equal
variance
assumed

6.758

.010

2.973

308

.003

.338

.114

Q14

Equal
variance
assumed

3.987

.047

1.084

307

.270

.134

.124

Q15

Equal
variance
assumed

1.581

.210

.811

309

.418

.063

.077

Q16

Equal
variance
assumed

7.914

.005

1.613

310

.108

.108

.067

*P<.05
In response to research question two, do academically underprepared remedial
education programs obtain gainful employment and contribute to the state’s economic tax
base; the data revealed that most of the respondents (85.8%) were currently employed
with a salary range between $21,000 and $40,000 in annual earnings. The results indicate
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that academically underprepared students who complete remedial education programs do
obtain gainful employment and contribute to the state’s economic tax base.
Research Question Three
Section III of the survey instrument, which inquired of the economic and social
conditions of the respondents, was also used to answer research question three: Do
economic benefits of providing remedial education programs outweigh economic cost? A
cost-benefit analysis was conducted, using a step-by-step methodology, of the data that
were collected from the study to answer research question three.
Cost-Benefit Analysis
Four major steps were performed in conducting this cost-benefit analysis.
1. Define the purpose of the study at Pearl River Community College.
2. Measure the cost.
3. Measure the benefits.
4. Calculate the benefit-cost ratio of return on investment.
Purpose
The purpose of this study was to track former remedial students at one of
Mississippi’s community colleges in order to examine the investment effectiveness of
remedial and development programs by conducting a cost-benefit analysis. This analysis
attempted to determine if remedial education is economically and socially beneficial to
the state, the community college, and the students as a whole.
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Cost Calculations
Step two required measuring all the costs associated with providing remedial
education to Pearl River Community College students which included direct costs to the
community college and direct costs to the student. All revenue and expenditure
information for this study was obtained from the audit report of the Mississippi State
Board of Community and Junior Colleges for fiscal year 2010 (Mississippi State Board of
Community and Junior Colleges, 2010). It has been acknowledged in Chapter III that
these data supplied by the audit report were deficient in cost information specific to
remediation. These data were not available based on the structure of the audit report.
Therefore, this is only a fair estimation of what the cost of remediation for a full time
student is likely to be. The audit report included the following information.


Total revenue from all sources.



Total expenditures broken down by program. Program expenditures are defined as
cost incurred for the support of the overall institution such as salaries, buildings,
and equipment. For the purpose of this study, salaries were combined with
benefits. Note that information was obtained from Pearl River indicating that
28% of salaries would be considered benefits.



Number of FTE students.



Number of FTE faculty and staff broken down by job category.



Total expenditure per FTE student.

Table 4.27 presents a detailed breakdown of all revenues generated by PRCC for
fiscal year 2010. Total revenues generated from all sources totaled $33,093,828.
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Table 4.27
PRCC Revenue Source from SBCJC Audit Report
Funding Sources

Percentage

General Fund

Revenue
Generated
11,354,452

Indirect

2,556,653

7.7%

Federal

1,437,412

4.3%

Student Fees

9,722,223

29.4%

District Taxes

2,759,587

8.3%

Other

518,430

1.6%

Education
Enhancement
Government
Services
Change in
Balance Fund

1,925,143

5.8%

831,466

2.5%

1,988,462

6.0%

Total Revenue

33,093,828

100%

34.3%

Table 4.28 presents a detailed breakdown of the expenditures by program for
fiscal year 2010. Expenditures included all revenues that were spent by program.
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Table 4.28
PRCC Expenditures by Program
Program
Academic

Expenditure
10,687,419

Percentage
32.3%

Vo-tech

6,793,718

20.5%

Other

678,130

2.0%

Instructional
Support

1,354,816

4.1%

Student
Services

3,458,280

10.4%

Institutional
Support

6,038,436

18.2%

Physical Plant
Operation

4,083,038

12.3%

Total

33,093,828

100.0%

Table 4.29 presents a breakdown of the calculation to determine the cost per FTE
student. The researcher calculated the cost per student by dividing the total expenditure
by program ($33,093,828) by the number of FTE students (4,852.9), which equates to a
cost per FTE student of $6,819 (see Table 4.29). Expenditure by program is the code
given for the specific type of expenditure within the character groupings.
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Table 4.29
PRCC Cost Per FTE
Total
Expenditures
by Program

$33,093,828

Number of
FTE
Students

$4,852.9

Total Cost
Per FTE
Student

$6,819

The opportunity costs of students who forego full time employment is assumed in
the expense of providing education, even though it is not represented as an actual
expenditure by the college. The opportunity costs were calculated using the average wage
of a full time Mississippi resident and divided by two to represent potential part-time
earnings. Students forgo the opportunity of this earnings potential with the hope of
increasing their earnings potential in the future. According to the United States Census
Bureau (2009), the average earnings for a single individual in the state of Mississippi
were $32,131. Half of that salary ($16,065) was used to represent the opportunity costs
for this study because these students are not likely to all find such jobs. On the contrary,
many are more likely to find part time jobs, and when they do find jobs, they are more
likely to get entry level wages rather than the average.

75

Benefit Calculations
Step three required measuring the benefits of remedial education. Table 4.30
contains information organized in rows and columns that presented the results of
measuring those benefits. Benefits were calculated by estimating the difference of
lifetime earnings between students who completed a remedial course and those with only
a high school education. The median salaries of high school completers from Mississippi
were obtained from the United States Census Bureau (2009). The average annual wage
earned by a Mississippi high school graduate can be found in column 2 of Table 4.30.
The estimations were completed in real 2009 dollars. A cross-section of the data obtained
from the respondents who chose to participate in the study was used in the estimations to
determine the average annual and lifetime earnings. The average annual wages earned
can be found in column 3 and the total lifetime earnings can be found in column 6 of
table 4.30. This information was used to estimate if there were any additional lifetime
earnings of remediated workers in comparison to the average worker with a high school
diploma or equivalence. The results for each age demographic were presented in column
5 (total wages earned by a high school graduate or equivalent) and column 6 (total wages
earned by a PRCC remedial course completer).
In order to estimate an average lifetime earnings profile, age earnings profiles
were established to show the current earnings of workers of successive ages. Respondents
self- reported their demographic information used in the study. The average age for each
age demographic was determined by averaging the lowest and highest in each bracket
and subtracting that figure from the normal full retirement age of 65, assuming that each
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participant would survive to normal retirement age (see Appendix B). The age ranges of
the respondents can be found in column 1 of Table 4.30.
In order to determine the future value of age earnings differential for each age
demographic, the researcher multiplied the average earnings for a high school graduate or
equivalent found in column 2 and the average earnings for a remedial course completer
found in column 3 by the average number of working years available found in column 4.
This calculation gave the gross wages earned over their lifetime. These results can be
found in columns 5 and 6 of Table 4.30. The average lifetime earnings of a high school
graduate and the lifetime earnings of the remedial course completer were subtracted
which gave the future value of age earnings differential found in column 7 of Table 4.30.
The highest differential was found in respondents between the ages of 35 and 44, where
remedial course completers exceeded average lifetime earnings by $327,525. This result
may be a reflection of the average age when workers normally peak in their earning
capacity. The researcher also found that high school wage earners exceeded remedial
course completers in the 55 – 64 ages demographic by $30,860 over an average five year
work span. This difference could be due to the small sample size of respondents from the
surveys, or it could be due to the fact that people in this age group who completed
remedial courses had a harder time finding jobs, and people who have been working
successfully all their lives have increased incomes over the years. It might suggest that
for these people the costs do indeed outweigh the benefits.
The age earnings differentials were then multiplied by the average Mississippi
state tax rate of 5%, which resulted in the additional average lifetime tax revenue
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payments for each age demographic. These results were presented in column 8 of Table
4.30. These tax estimates were based on the average graduated personal net income tax
rate of 5% of earned income over $10,000. The results showed the highest additional tax
revenue from the respondents were between the ages of 35 and 44 with additional tax
revenue of $16,327 generated over an estimated 25 year work span (see Table 4.30).
Table 4.30
Lifetime Comparisons and Lifetime Tax @ 5%
Age
Ranges
for
Both
Sexes

Wages
Earned by
High
School
Graduate or
Equivalence

Wages
Earned by
PRCC
Remedial
Completer

Average
Years
Available
to Work

18-24

$16,844

$21,923

44

$741,136 $964,612 $223,476

$11,173

25-34

$21,561

$27,691

35

$754,635 $969,185 $214,550

$10,727

35-44

$24,962

$38,063

25

$624,050 $951,575 $327,525

$16,376

45-54

$25,557

$42,850

15

$383,355 $642,750 $259,395

$12,969

55-64

$26,172

$20,000

5

$130,860 $100,000 -$30,860

-$1,543

Total
Wages
Earned by
High
School
Graduate or
Equivalence

Total
Wages
Earned by
PRCC
Remedial
Completer

Age
Earnings
Differential
between
High
School
Graduate or
Equivalence
and PRCC
Remedial
Completer

Tax
Revenue
Differential
between
High
School
Graduate or
Equivalence
and PRCC
Remedial
Completer

In this study, the researcher did not discount the future value of age differentials
for each age demographic because they are already reflected in 2009 real dollars. The
current dollars were not calculated into future dollar values. The present values of age
earnings differentials were compared to the cost to educate each FTE student. The net
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benefit was derived simply by subtracting the present value of each earnings differential
from the cost per FTE and the opportunity cost (see Appendix C). The highest net
benefit, observed in the 35-44 demographic groups, totaled $304,641 over a 25-year work
life.
Benefit-Cost Ratio
Step four required calculating the benefit-cost ratio of return on the investment in
remedial education. This ratio was derived by dividing the sum of the discounted benefits
or the sum of the present values of earnings differential by the sum of the discounted
cost, or the total of the cost per FTE and opportunity cost. The costs for this analysis are
in 2009 real-time dollars (see Appendix D).
A cost-benefit analysis was conducted to compare the cost of providing
remediation to the benefits. The greatest benefit-ratio was determined to be in the 35-44
demographic groups with a ratio of 14.31 among respondents. This group also had the
greatest net benefit of $304,641. The lowest ratio was found in the 55-64 demographic
groups with a benefit-cost ratio of 1.35 along with the lowest net benefit of all the
profiles $7,976 (see Table 4.31).
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Table 4.31
Cost-Benefit Analysis
Lifetime Age
Earnings
Differential

Present Value
Of Age
Differentials

Cost Per FTE
and
Opportunity
Cost

Net Benefit

Benefit-Cost
Ratio

18-24

$223,476

$223,476

$22,884

$200,592

9.77

25-34

$214,550

$214,550

$22,884

$191,666

9.38

35-44

$327,525

$327,525

$22,884

$304,641

14.31

45-54

$259,395

$259,395

$22,884

$236,511

11.33

55-64

$30,860

$30,860

$22,884

$7,976

1.35

The results from the cost-benefit analysis indicate that the economic benefits of
providing remedial education do exceed the economic cost. The study indicated that
remediation significantly increases earnings of students over their lifetime. A program
that has a benefit cost ratio above 1 should be implemented. All age profiles in the case
study exceeded a benefit-cost ratio of 1, indicating that remediation is a sound economic
decision for state and local governments.
Summary
The purpose of this study was to track former remedial students at one of
Mississippi’s community colleges in order to examine the investment effectiveness of
remedial and developmental programs by conducting a cost-benefit analysis. The three
research questions and corresponding answers to those questions are the following:
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To what extent do academically underprepared students who complete
remediation programs successfully transfer to four-year institutions? From the survey
instrument that was administered, 119 (36.9%) of the respondents indicated that they
went on to earn a bachelor’s degree or higher after completing at least one remedial
course. This supports McCabe (2000) that with adequate funding community colleges
will be equipped to increase the number of students who are successfully remediated as
well as the percentage of students who successfully transfer. The researcher concluded
that for this study 36.9% is considered successful.
Do academically underprepared students who complete remedial education
programs obtain gainful employment and contribute to the state’s economic tax base? Of
the respondents, 277 (85.8%) are currently employed with a salary range between
$21,000 and $40,000 in annual earnings. The researcher concluded that students who
complete remediation programs go on to obtain gainful employment and contribute to the
state’s economic tax base. The respondents also indicated that they are likely or very
likely to give to charity, volunteer, and are more health conscious. The respondents also
indicated that they are more likely to vote and less likely to migrate to another state.
Do economic benefits of providing remedial education programs outweigh
economic cost? A cost-benefit analysis was conducted of the data that was collected from
the study to answer research question three. The cost-benefit analysis was conducted by
defining the purpose of the study, measuring the cost, measuring the benefits, and
calculating the benefit-cost ratio. Age earning profiles were also constructed to compare
the average wage earned over a lifetime for a high school graduate or equivalent and a
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student who completed at least one remedial course or program. The cost-benefit analysis
revealed that students who complete at least one remedial course earn more in earnings
over their lifetime and pay more in taxes than a high school graduate or equivalent.
Benefit-cost ratios indicate that each age-earning profile had a benefit-cost ratio that
exceeded the acceptable level of 1. The highest benefit ratio was found in the 35-44
demographic with a ratio of 14.31. This could be a result of this particular demographic
group could be approaching earning capacity. The lowest ratio was found in the 55-64
age demographic with a ratio of 1.35. Benefit-cost ratios represent the rate of return for
every dollar invested in the program. According to the literature review, a project or
program with a benefit-cost ratio of 1 or higher should be accepted. The results support
previous discussions from the literature that remedial education is cost-effective.
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CHAPTER V
SUMMARY, CONCLUSIONS, AND RECOMMENDATIONS
In this chapter, the summary presents the purpose of the study and briefly
describes the procedures used in gathering the data. The conclusions are based on the
results of the study. Recommendations for further research are provided.
Summary
The purpose of this study was to track former remedial students at one of
Mississippi’s community colleges in order to examine the investment effectiveness of
remedial and development programs by conducting a cost-benefit analysis. The study
ascertained if funds generated for the support of these remedial programs were cost
effective in today’s dollar and if they are economically viable. To accomplish this
purpose, the researcher surveyed a sample of former remedial students who completed at
least one remedial course. Remedial courses considered in this study were English, math,
and reading. The survey instrument was constructed into three sections that included
demographic information, program information, and social and economic information.
The survey instrument was used to construct age-earnings profiles and a description of
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the respondents. Permission to conduct the study was granted by the Institutional Review
Boards of both Mississippi State University and Pearl River Community College. The
survey was evaluated by the researcher and his dissertation committee to determine
whether the survey obtained the necessary data to complete the study. It was determined
that the survey instrument was consistent and reliable. The content validity of the
instrument was also confirmed by the researcher’s dissertation committee and a twoperson panel of remedial education instructors.
The registrar’s office at Pearl River Community College identified the students
who completed at least one remedial course from 1998 - 2006. A population of students
was selected using Windows Selection Software which randomly selected students until
an acceptable sample size of 1,448 was reached.
The students selected for this study for this study were allotted 12 weeks to
complete and mail responses back to the researcher. The researcher received 323 out of
the 1,448 surveys back for a response rate of 22.31%. These data were analyzed using
Independent t-test to answer the first two research questions. A cost-benefit analysis was
conducted to answer the third research question. The three research questions answered
in this study were:
1.

To what extent do academically underprepared students who complete
remedial education programs successfully transfer to four-year institutions?

2. Do academically underprepared students who complete remedial education
programs obtain gainful employment and contribute to the state’s economic
tax base?
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3. Do economic benefits of providing remedial education programs outweigh
economic cost?
The students who chose to participate in the study came from a variety of backgrounds
and ages as seen in Tables 4.1 through 4.4. The ages of the respondents ranged from 18 to
60 with the largest number 149 (46.13%) between the ages of 25 and 34. Out of those
surveyed, the respondents were equally divided between males (49.5%) and females
(50.2%). Of the respondents, 181 (56%) were Caucasian, 116 (35.9%) were African
American, and 22 (6.8%) considered themselves Hispanic.
Most of the respondents who participated in this study reported that they “agreed”
or “somewhat agreed” that remediation contributed to their economic as well as their
social status and would recommend remedial courses to others if needed. The
respondents also indicated that remedial courses helped their progression through regular
coursework.
Independent t-tests were performed on variables to determine if there were
significant differences between the number of courses completed to current salary,
charitable giving, volunteerism, voting records, and willingness to migrate to another
state. The results showed only a significant difference in the means of current salaries and
the number of courses taken. The more remedial courses completed, the lower the salary
t (306) = 3.875p <.001.
The frequencies and distributions data were analyzed to answer research question
one. The data revealed that of the 323 respondents, 119 (36.9%) went on to earn a
bachelor’s degree or higher after completing remediation (see Table 4.5). The researcher
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concluded that this indicates that students who complete remedial courses do successfully
transfer to four-year institutions. This finding supports the literature that academic
transfer preparation should continue to be a function of the community college. The
academic transfer function has been part of the community college mission from its
beginning. The literature review also revealed that if only one third of these students went
on to earn a bachelor’s degree or higher, they would generate more than $74 billion in
state and local taxes compared to $1 billion in remediation cost.
Frequencies and distribution data were also analyzed to answer research question
two. Of the respondents, 277 (85.8%) were employed with a salary range between
$21,000 and $40,000 in annual earnings. The results indicated that remedial courses did
in fact contribute to the respondents’ employment status, therefore contributing to the
state’s economic tax base. The literature review supports this finding that education raises
productivity and skill sets of workers, thus raising future earned income.
A cost-benefit analysis was used to address research question three. Four major
steps were performed in conducting this analysis:
1.

The purpose of the study was defined.

2.

The costs were measured.

3.

The benefits were measured.

4.

The benefit-cost ratios were calculated to determine the return on
investments for each age-earning profile.

Though there were some non-economic benefits such as social and cultural
benefits left out of the calculations, the results of the cost-benefit analysis showed
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positive benefit-cost ratios across all age-earnings profiles. The highest benefit-cost ratio
(14.31) was for wage-earners between the ages of 35 and 44 and the lowest (1.35)
between the ages of 55 and 64. A benefit-cost ratio is the comparison of the present
value of an investment or project with its initial cost. The ratio represents the rate of
return for every dollar invested in the program. A benefit-cost ratio above 1 is an
acceptable ratio. This indicated that the benefits of remediation outweigh the costs (see
Appendix D).
Conclusions
Based on the findings of this study, several conclusions were drawn. The study
revealed that of the 323 respondents, 102 (31.6%) successfully went on to complete a
bachelor’s degree and 17 (5.3%) went on to earn a master’s degree or above. The vast
majority, 301 (93.2%), agreed that remedial courses helped them progress through
college level work.
An independent t-test indicated that a student who entered college requiring two
or more remedial courses considered it more or less difficult to progress through college
level courses than a student requiring less than two. This disposition could be an indicator
that the student probably was not ready for college level course work.
Most of the respondents, 277 (85.8%), were gainfully employed with a salary
range between $21,000 -$40,000 per year. Of the respondents, 265 (82%) perceived that
remedial education contributed to their economic status. The researcher concluded that
the vast majority of students in this sample who complete remedial education obtained
gainful employment and contributed to the state’s economic tax base. The researcher also
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concluded from his findings that remediation helps students obtain full-time gainful
employment providing a better standard of living and contributions are made to the state
of Mississippi.
The researcher found a significant difference in the mean salary of a student who
completed one course and that of a student who completed two or more courses. The
student having completed one course had a mean salary of $32,108 compared to $22,122
for the one having completed two or more courses. The researcher concluded that
students who completed one remedial course were better prepared for college level work,
enabling them to obtain higher paying jobs. The researcher also concluded that students
who completed more than one remedial course found it harder to progress through
college level work resulting in lower paying jobs.
Cost-benefit analysis revealed that remedial education completers across all age
earning profiles at Pearl River Community College earned more in lifetime wages and
paid more in lifetime taxes to the state of Mississippi compared to someone with a high
school diploma or equivalent. The most productive age-earning profile was for those
between the ages 35 and 44 who had a net benefit of $304,641 and a cost-benefit ratio of
14.31. This age-earner profile also contributed $16,376 more in tax revenue over a 25
year work span than any other profile compared to a wage earner with a high school
diploma or equivalent. This indicates that the economic benefits of providing remedial
education outweigh the economic cost.
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Recommendations
The following recommendations address further research and actions based on the
researcher’s study findings.
1.

Further research in the effects of student remediation could examine and
compare cost-benefit ratios between Mississippi’s community colleges and its
four year colleges and universities.

2. Community colleges should design a follow up program to track former
remedial students who completed a remedial course beyond a five year period
to collect wage information and other variables that provide non-monetary
benefits. This tracking might be accomplished through traditional surveys or
with social networks such as Facebook and Twitter.
3. A study should be conducted to address the perception of the public on
remedial education programs and its offerings.
4. Further study should be conducted on the methodology of directing students
through the process of completing remedial education programs and
determine the best approach to address the needs of students at the community
college level.
5. Further study should be conducted to compare the average length of time to
graduate for a remedial student compared to a student who did not require a
remedial course.
6. This study should be replicated at all Mississippi community and junior
colleges to determine if their programs had a similar impact.
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7. Research should also be conducted to determine why students who took more
than one remedial course did not do as well as students who took one and
therefore obtained lower paying jobs.
8. Additional research should be conducted on how some of the non-economic
benefits that were not measured in this study such as better health and
improved self-image affect benefit-cost ratios.
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APPENDIX A
SURVEY INSTRUMENT
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APPENDIX B
LIFE TABLES CALCULATIONS
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Life Table Calculations

Demographic
18-24

18+24 = 42
42/2=21 Average Age
Retirement age of 65 – 21 (average age) = 44 Average Work Life

25-34

25 + 34 = 59
59/2 = 30 Average Age
Retirement Age 65 – 30 (average age) = 35 Average Work Life

35-44

35 + 44 = 79
79/2 = 40
Retirement Age 65 – 40 (average age) = 25 Average Work Life

45-54

45 + 54 = 99
99/2 = 50 Average Age
Retirement Age 65 – 50 (average age) = 15 Average Work Life

55-64

55 + 64 = 119
119/2 = 60 Average Age
Retirement Age 65 – 60 (average age) = 5 Average Work Life
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APPENDIX C
NET BENEFIT CALUCALATIONS
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Net Benefits Calculations
Net Benefits is equal to the sum of Age Earnings Differential – Cost Per FTE and
Opportunity Cost
Demographic
18-24

$223,476 - $22,884 = $200,592

25-34

$214,550 - $22,884 = $191,666

35-44

$327,525 - $22,884 = $304,641

45-54

$259,395 - $22,884 = $236,511

55-64

$ 30,860 - $22,884 = $7,976
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APPENDIX D
BENEFIT-COST RATIO CALUCALATIONS
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Benefit-Cost Ratio Calculations
Benefit-Cost Ratio = Sum of Discounted Benefits ÷ Sum of the Discounted Cost
Demographic
18-24

$223,476 ÷ $22,884 = 9.77 Ratio

25-34

$214,550 ÷ $22,884 = 9.38 Ratio

35-44

$327,525 ÷ $22,884 = 14.31 Ratio

45-54

$259,395 ÷ $22,884 = 11.33 Ratio

55-64

$30,860 ÷ $22,884 = 1.35 Ratio
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APPENDIX E
MSU IRB APPROVAL LETTER
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APPENDIX F
PEARL RIVER COMMUNITY COLLEGE APPROVAL LETTER
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APPENDIX G
COVER LETTER
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